A Closer Look at the Alveoli in the Lungs
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Air sacs are located at the end of bronchioles.  Each air sac is composed of a cluster of alveoli.  Blood vessels go to and from and the alveoli.
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This is a close up look at a single alveolus.  Notice that the wall of the alveolus is only one cell thick.  This allows gases to diffuse into and out of the alveoli.  

The alveoli are surrounded by capillaries so that oxygen and carbon dioxide can be exchanged between the lungs and the blood.  Oxygen in the alveolus can diffuse into the bloodstream (and be transported throughout the body) and carbon dioxide in the bloodstream can enter the alveoli (and then be exhaled).

Carbon Dioxide Transport


In the tissues, pCO2 is higher than in the capillaries due to cellular respiration.  AS a result, carbon dioxide diffuses along its partial pressure gradient out of the tissue into the capillary.  A small amount stays as CO2 is the blood plasma all the way to the lung.  Hemoglobin can also loosely bond a small amount.  These two ways of transporting carbon dioxide are minor and slow.  The bulk of CO2 (70%) reacts quickly with water inside RBC to form the weak and unstable carbonic acid (H2CO3) through a catalyzed reaction with the enzyme carbonic anhydrase.  H2CO3 quickly breaks up into hydrogen ions (H+) and bicarbonate ions (HCO3-).  Many of the bicarbonate ions diffuse into the plasma where they are transported to the lung.  Hemoglobin functions as a powerful acid-base buffer and bonds to the hydrogen ions, preventing the blood from becoming acidic.  Once the blood reaches the alveoli through pulmonary capillaries, the pCO2 is higher in the capillaries than in the alveolar spaces. As a result, the reactions described occur in the opposite direction and CO2 diffuses out of the blood into the alveoli where it will be exhaled.  Because the pO2 is higher in the alveoli than in the capillaries, oxygen diffuses into the capillaries, binding to the hemoglobin in RBC, thereby making the blood oxygenated in the pulmonary capillaries.
